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    A three-year project is proposed and the objective is to work on the 
subjects of electrical spin transport in low dimensional systems. The systems 
studied will include field-modulated GaAs/AlGaAs heterojunction two 
dimensional electron gas systems and Carbon Nano-tubes (CNTs) in 
conjunction with nanoscale local magnetic moments, in which the field 
modulation may come from electrical field as well as local magnetic moment. 
In such systems, some fundamental spin-related transport phenomena will be 
investigated, such as (1) spin injection into low dimensional system; (2) the 
spin relaxation time in the low dimensional systems, especially the interaction 
between the spin polarized electron and the local magnetic moment in the few 
electron systems; and (3) the spin-related phenomena for potential 
applications. Devices will be based on two different systems: (1) is the high 
quality GaAs/AlGaAs heterostructures in conjunction with split-gate 
technique. The split metal gates will be fabricated by using electron beam 
lithography, in which the highest spatial resolution has been shown to be 20 
nm. Under the field modulation, the two dimensional electron gas started at 
the interface of GaAs/AlGaAs shall be further narrowed into one dimensional 
regime, even zero dimensional regime; and (2) is the artificially grown of 
Carbon Nanotubes. By combining the dispersion of the nanotubes, casting, 
locating, lithographic process, metal evaporation, and then lift-off process, 
normal metal and magnetic electrical contacts shall be made by mainly using 
electron beam lithography. The characterization will be carried out in a 
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